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EP 0 791 583 B1
Description
Field of the invention:
[0001] The presentinvention relates to a method for manufacturing 3-(aminomethyl)-6-chloropyridines according to
the precharacterizing portion of claim 1 which are useful as a precursor for manufacturing important raw materials used
for the production of plant protection chemicals.

Background Art:

[0002] Since 3-(aminomethyl)-6-chloropyridines represented by a general formula [I1];

R:’
/(\\j/\l\lm {113
c1 N R

wherein R2 is hydrogen or a lower alkyl, R3 is hydrogen, a lower alkyl or a halogen atom, are known as an important
raw material for manufacturing insecticides for agricultural use, many investigations have been made on the methods
for the manufacturing said chloropyridines.

[0003] Forinstance, (1) a method to use 6-chloro-3-(chloromethyl)pyridine as a starting material and to convert the
chlorine atom substituted on the methyl group therein to an amino group, which method is disclosed in EP 391205,
EP 302389, EP 366085, EP 376279, and JP 5286936, and (2) a method to use 6-chloro-3-cyanopyridine as a precursor
and to convert the cyano group therein to an aminomethyl group, which method is disclosed in DE 4222152 and WO
9213840, are known as such methods as described above.

[0004] However, the method (1) to convert the chlorine atom on the methyl group to an amino group as described
above produces.some by-products, such as the dimer thereof, and therefore, no satisfactory method to be employed
in an industrial scale has been reported - up till now. Furthermore, as a method for producing a raw material, 6-chloro-
3-(chloromethyl)pyridine, the following methods, (i) chlorination of 6-chloro-3-methylpyridine, which is prepared pur-
suant to a method described in EP-A-556683, etc. (see DE-A-3630046 and DE-A-4016175), (ii) reduction of 6-chloro-
3-(trichloromethyl) pyridine (see EP-A-512463 and JP-A-5320132) and (iii) preparation from 6-chloronicotric acid (see
EP-A-569974 EP-A-256990, US-A-4576629 and EP-A-425030), are typically known. However, in case of the methods
(i) and (ii), there is a problem in selectivity of the reaction, namely, it is difficult to allow only the objective first substitution
reaction of the chlorine atom on the methyl group and then to stop the subsequent substitution reaction that follows,
and the method (iii) has some problems in the cost and so on, since raw materials to be used for the method are
expensive and the method requires a higher cost in the reduction process.

[0005] In the case of the method(2), it is also problem that elimination of a chlorine atom, the secondary production
of dimers, etc. are caused during the reduction procedure of 6-chloro-3-cyanopyridine, and that 6-chloro-3-cyanopy-
ridine can not be efficiently obtained due to the. generation of.its regioisomers at a time of chlorination of the 6th.
position of 3-cyanopyridine in the manufacturing process of the raw material. EP 0556 683 A1 (D1) discloses a process
for manufacturing 2-chloro-5 methyl-pyridine by allowing 3-methyl-pyridine-1-oxid to react with phosgene and trimeth-
ylamine,

The Journal of medicinal chemistry, vol. 36, n° 3, 1993, pages 320-330, XP 002086192 Washington US, discloses a
method of hydrolysis well known in the art (p. 326).

JP 62 79410 A discloses a method for preparing a 2-chloro-5 aminomethylpyridine by reacting 2-chloro-5-trichloro-
methylpyridine with an amine and hydrogen in the presence of a hydrogenation catalyst.

EP 391205 A discloses a method for manufacturing 2-chloro-5 aminomethylpyridine by reacting with ammoniac.
[0006] Therefore, all of the methods previously known have faults that produce many by-products due to any reason
of the elimination and the substitution of the chlorine atom, hydrogenation of the pyridine ring, production of the dimer,
and so on, since all of the methods publicly-known take a reaction to establish an amino group on the 3rd-positioned
methyl group following to the completion of chlorination at the 6th-position.

Disclosure of the invention

[0007] The method of the present invention is defined in the characterizing portion of claim 1.
[0008] The inventors of the present invention, have seriously investigated to find an industrially-advantageous meth-
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od for manufacturing 3-(aminomethyl)-6-chloropyridines represented by a general formula [ll];

RG
m/\y}n-{ ' [y
c1NT R |

wherein R2 and R3 are as described above, and they have found that 3-(aminomethyl)-6-chioropyridines represented
by a general formula [lI];

R:{
/“\)\j/\l\‘m [
c1 N°  Rre

wherein R2 and R3 are as described above, can be efficiently manufactured by using 3-(substituted-aminomethyl)
pyridine 1-oxide represented by a general formula [I];

R3 /(3\ ‘
(%l/\l}‘ R! (13
N7 R?

0

wherein R is alkyl, aryl, aralkyl or alkoxy, R2 and R3 are as described above, as a starting raw material and have
accomplished the present invention.

[0009] Therefore, the presentinvention is directed to methods for manufacturing 3-(aminomethyl)-6-chloropyridines
represented by a general formula [I1];

RS .
./(\j/\lﬁ' [
c1 N R?

wherein R2 and R3 are as described above, characterized in that the said 3-(aminomethyl)-6-chloropyridines can be
manufactured by allowing 3-(substituted-aminomethyl)pyridine 1-oxide represented by a general formula [l];

3

)ok _
(Yl\ﬂ R! (1]

N R?

0

wherein R’ represents alkyl, aryl, aralkyl or alkoxy, R? represents hydrogen or a lower alkyl selected from methyl and
ethyl, and R3 represents a lower alkyl selected from methyl and ethyl or an halogen or an hydrogen atom, to react with
a base representated by a general formula (a);
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R'R"R""'N [a]

wherein R', R" and R™ may be the same or different from one another and they are each independently a lower alkyl
or an aromatic group of R', R", R™ and N may form together a pyridine ring, N,N-dimethyl-4-aminopyridine or a pyridine
substituted with a lower alkyl selected from the methyl and ethyl groups in the presence of an electrophilic reagent
having at least one chlorine atom, and subsequently treating the reaction product with hydrogen chloride and water.
[0010] Now, R, RZ and R3 are described more specifically hereinbelow.

[0011] For R', any one which can be stable under the both conditions of the oxidation for the preparation of a raw
material compound represented by a general formula[l] and the formation of the quaternary ammonium salts at the
6-th position of the pyridine ring and is allowable to hydrolysis of an acylamino group in the presence of an acid in the
water-treating process specified in the present invention as described above. As concrete examples thereof, alkyl,
such as linear branched or cyclic C4_45 alkyl, and aryl, such as phenyl or an aromatic groups in a form of a fused ring
compounds including naphthalene, anthracene and the like, can be given, and further, such alkyl and aryl groups
whereto a lower alkyl, such as methyl and ethyl, a lower alkoxy, such as methoxy and ethoxy, or an halogen atom,
such as fluorine and chlorine, are substituted can be used as well. As the aralkyl groups described above, a combination
made of the aforementioned alkyl and aryl groups can be used, and as the alkoxy group, a lower alkoxy including
methoxy, ethoxy, isopropoxy, etc. and benzyloxy can be given for the examples. R2 is hydrogen or a lower alkyl, selected
from methyl and ethyl, and R3 is hydrogen, a lower alkyl, selected from methyl and ethyl, or a halogen atom.

[0012] As examples of the base represented by the general formula [a], a trialkylamines, such as trimethylamine and
triethylamine, a tertiary amine, such as N,N-dimethylaniline and N, N-dimethyl-4-aminopyridine, and a pyridine substi-
tutedwith a lower alkyl, seleted from methyl and ethyl, can be given.

[0013] As examples of the electrophilic reagent, chlorides, such as phosgene, thionyl chloride and sulfury chloride,
phosphorus chlorides, such as phosphorus oxychloride, phosphorus pentachloride and (diethylamide)phosphonyl chlo-
ride, sulfonyl chlorides, such as methanesulfonyl chloride and toluenesulfonyl chloride, acid chlorides, such as acetyl
chloride and benzoyl chloride, and chloroformates, such as methyl chloroformate and isopropyl chloroformate, can be
given.

[0014] The method specified in the present invention can be expressed by the following reaction formula.

R' . R’
f\;/\\iICOR' A (/’\f\fgcow
N / R3 . R'R"R”’N /\N R2

Process A

[0015] An electrophilic reagent is allowed to react with a compound represented by a general formula [I] and a base
represented by a general formula [a] in a mixed solution to produce an ammonium salt represented by a general formula
[I1], wherein R, R2, R3, R', R" and R" are as described above.

Process B
[0016] The ammonium salt [lll] obtained in the Process A described above was allowed to react with hydrogen chlo-

ride in a nonaqueous inactive solvent to obtain 3-(acylaminomethyl)-6-chloropyridine represented by a general formula
[IV];

RJ
CY ycors W
ci N7 Re
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wherein R, R2 and R3 are as described above. 3-(acylaminomethyl)-6-chloropyridine obtained as described above
was then allowed to hydrolysis in an aqueous solvent in the presence of an acid, such as hydrochloric acid, to obtain
3-(aminomethyl)-6-chloropyridines represented by a general formula [ll]. Alternatively, by treating the ammonium salt
represented by a general formula [lll] in an aqueous solution of hydrogen chloride, a compound represented by the
general formula [II] can be obtained directly.

[0017] As a solvent to be used in the Process A, any of inactive chlorine-containing solvents, such as methylene
chloride, chloroform, carbon tetrachloride and chlorobenzene, inactive nitrile-type solvents, such as acetonitrile and
benzonitrile inactive ester type solvents, such as ethyl acetate and methyl acetate inactive ether type solvents, such
as THF and diethyl ether, inactive ketone-type solvents, such as acetone, MEK and mixtures thereof, and mixtures of
any of the inactive solvent described above whereto a hydrocarbon-type solvent, such as hexane and toluene, is added,
can be given as the examples. In the Process A, the base represented by a general formula [a] in an amount of from
2 to 6 mol based on the compound represented by the general formula [1] is used, whereas the electrophilic reagent
in an amount of from 1 to 5 mol based on the compound represented by the general formula [1] is used. The reaction
is. proceeded for a period of from | to 6 hours at a temperature ranging from -40°C to a boiling-point of a solvent used,
and more preferably from -20°C to a room temperature.

[0018] As the nonaqueous. solvent to be used for the treatment with hydrogen chloride in the Process B, the same
solvents as used in the Process A can be given as the example, whereas as the aqueous solvent to be used for said
hydrolysis, water or any of mixed-solvents consisting of water and a lower alcohol, such as methanol and ethanol, can
be given as the example.

[0019] In order to directly obtain a compound represented by a general formula [ll] from a compound represented
by a general formula [11], the compound represented by a general formula [Il1] is allowed to react with hydrogen chloride
in an amount of from 5 to 20 equivalents based on the compound represented by a general formula [IIl] for 3 to 20
hours in an aqueous solvent, which can be selected from the. ones as described above, under a pressure ranging from
an ordinary pressure to 980 KPa (10 kgf/cm2) and more preferably from an ordinary pressure to 294 KPa (3 kgf/cm2),
and at a temperature of from 80 to 100°C to obtain a compound represented by a general formula [l1].

[0020] When using both nonaqueous and aqueous solvent in series, a compound represented by a general formula
[IV]is firstly obtained by allowing a compound represented by a general formula [lll] to react with hydrogen chloride in
an amount of from 5 to 10 equivalents in a nonaqueous solvent under a pressure of from an ordinary pressure to 1961
KPa (20 kgf/cm2), and more preferably from an ordinary pressure to 980 KPa (10 kgf/cm2), then the compound rep-
resented by a general formula [IV] is further allowed to react with hydrogen chloride in an amount of from 5 to 20
equivalents for 3 to 12 hours in an aqueous solvent at a temperature of from 60°C to a boiling point of the solvent used,
and more preferably from 85 to 95°C to obtain a compound represented by a general formula [ll].

[0021] For example, a raw material, 3-(substituted-aminomethyl)pyridine 1-oxide represented by a general formula
[1]is manufactured from any of 3-(aminomethyl)pyridines represented by a general formula [V] pursuant to the following
reaction formula.

‘RS ‘ ‘R.’s‘ Ra
CY N €, Y cor: B oo
N R N R? .\ R?

o

(vl (vl

-
et
[ —}

[0022] Process C proceeds in accordance with the process as described hereinbelow.

(1) When using any of acid halides, haloformates and acid anhydrides represented by a general formula, R'COX
[VII], wherein R' is as described above and X represents an halogen atom, or a general formula, (R1C0O),0 [VIII],
wherein R1 is as described above:

A compound represented by a general formula [V] in an amount of 1 mol and a compound represented by a
general formula either [VII] or [VIII] in an amount of 1 to 1.1 mol are allowed to react in an organic solvent, such
as methylene chloride, chloroform, toluene and xylene, in the presence of an organic base, such as triethylamine,
in an amount of 1 to 1.5 mol at a temperature of from -10 to 40°C.

Alternatively, the Process C can be achieved by using an inorganic base, such as sodium hydroxide in place
of the organic base described above and subsequently proceeding a two-phase reaction at a temperature of from
a room temperature to 50°C, and in the presence of a chase transfer catalyst, such as quaternary ammonium
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salts, if appropriate.
(2) When using any of esters represented by a general formula, R COOQY [IX], wherein R is alkyl, aryl or aralkyl
and Y represents a lower alkyl:

A compound represented by a general formula [V] in an amount of 1 mol and an ester compound represented
by a general formula [IX] in an amount of from 1.5 to 5.0 mol are allowed to a reaction in a solvent same as the
one used in (1) described hereinabove at a temperature of from a room temperature to a boiling point of the solvent
used in the presence of an acid catalyst, such as hydrogen chloride and sulfuric acid.

[0023] Process D is to obtain 3-(substituted-aminomethyl)pyridine 1-oxide represented by a general formula [I] shown
hereinabove after oxidizing a compound represented by a general formula [VI] and is proceeded by using any of lower
alcohols, water and acetic acid as a solvent and any of hydrogen peroxide, peracetic acid, metachloroperbenzoic acid,
etc. in an amount of 1 to 2 equivalents as an oxidizing agent at a temperature of from a room temperature to a boiling
point of the solvent used. In this reaction, it is also preferable to use a tungstate compound as a catalyst for obtaining
a better result.

[0024] The compounds represented by a general formula [I] obtained as described above can be also used without
carrying out their isolation as a raw material useful for the subsequent manufacturing process specified in the present
invention.

Best Mode for Carrying Out the Invention

[0025] Now, the present invention is further described in detail with referring Examples and Referential Examples
described hereinbelow.

Example 1
Manufacturing of 3-(aminomethyl)-6-chloropyridine starting from 3-(benzamidomethyl)pyridine 1-oxide:

[0026]

c1 N

0
@”H*G N
b

[0027] To 100 ml chloroform solution containing 3-(benzamidomethyl) pyridine 1-oxide in an amount of 6.9 g (0.03
mol) and trimethylamine in an amount of 6 g (0.10 mol), was added phosgene in an amount of 7 g (0.07 mol) at-5 °C
while stirring and spending 1 hour. The reaction mixture was then heated up to a room temperature and was kept in
stirring for 2 hours, and the mixturs was then concentrated and dried at 40 °C under a pressure of 60 KPa (450 torr).
The dried product was further added with concentrated hydrochloric acid in a volume of 120 ml to allow them to a
reaction for 15. hours at a temperature of from 80 to 100 °C. After cooling the reaction mixture to a room temperature,
the reaction mixture was then extracted with chloroform to recover benzoic acid resulted therein to an extent of 95%.
By means of HPLC analysis, 3-(aminomethyl)-6-chloropyridine in an amount of 3.2 g was determined in the aqueous
layer. The yield was 75%.
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Example 2
Manufacturing of 3-(aminomethyl)-6-chloropy.ridine starting from 3-(heptaneamidomethyl)pyridine 1-oxide:

[0028]

0
Q/\ﬁ)j\/\/\/ o /\@/\N “,
é | . Cl

[0029] To 100 ml chloroform solution containing 3-(heptaneamidomethyl) pyridine 1-oxide in an amount of 10.4 g
(0.05 mol) and trimethylamine in an amount of 8 g (0.13 mol), was added phosgene in an amount of 9 g (0.09 mol) at-
5 °C while stirring and spending 1 hour. The reaction mixture was then heated up to. a room temperature and was kept
in stirring for 2 hours, and the mixture was then concentrated and dried at 40 °C under a pressure of 60 KPa (450 torr).
The dried-product was further added with concentrated hydrochloric acid in a volume of 150 ml to allow them to a
reaction for 3 hours at a temperature of from 60 to 70 °C and further subsequently for 5 hours at a temperature of from
90 to 100°C. After cooling the reaction mixture to a room temperature, the mixture was then extracted with chloroform
to recover heptanoic acid resulted therein to an extent of 97%. The aqueous layer adjusted to pH 14.0 was repeatedly
extracted with chloroform. By means of HPLC analysis, 3-(aminomethyl)-6-chloropyridine in an amount of 5.8 g was
determined in the chloroform layer. The yield was 81%.

Example 3
Manufacturing of 3-(aminomethyl)-6-chloropyridine starting from 3-(pivaloy laminomethyl)pyridine 1-oxide:

[0030]
9 -
Cry e Senl
5

[0031] To 110 ml chloroform solution of 3-(pivaloylaminomethyl)pyridine 1-oxide in an amount of 20.8 g (0.1 mol),
was added trimethylamine in an amount of 15.9 g (0.27 mol), and the reaction mixture was then added phosgene in
an amount of 13.4 g (0.135 mol) at-5 °C while stirring and spending 30 minutes. The reaction mixture was further kept
in stirring for 2 hours and was then concentrated and dried under reduced pressure. The dried-product was then added
with 9-N hydrochloric acid in a volume of 300 ml and then heated for 12 hours at a temperature of from 90 to 95 °C.
After cooling the reaction mixture to a room temperature, the mixture was then extracted with chloroform to recover
pivalic acid resulted therein to an extent of 78% and was added with 50% aqueous solution of sodium hydroxide to
adjust the pH of the solution to 13.5. The solution was then extacted with 100 ml chloroform and the aqueous layer
was further repeatedly extracted with chloroform. All chloroform layers were collected together to dry it with magnesium
sulfate. By means of HPLC analysis, 3- (aminomethyl)-6-chloropyridine in an amount of 10.3 g (0.072 mole) was de-
termined in the solution. The yield was 72%.
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Example 4
Manufacturing of 3-(aminomethyl)-6-chloropyridine starting from 3-(pivaloylaminomethyl)pyridine 1-oxide:

[0032]

0

@& p{/u\l<,____) "VI NH.

™. .

N ¢1 N°
8

[0033] To 110 ml chloroform solution of 3-(pivaloylaminomethyl)pyridine 1-oxide in an amount of 20.8 g (0.1 mol),
was added trimethylamine in an amount of 15.9 g (0.27 mol), and the reaction mixture was then added with phosgene.
in an amount of 13.4 g (0.135 ml) at -5°C wawe stirring and spending 30 minutes. The reaction mixture was then
transferred into an autoclave whereto hydrogen chloride gas in an amount of 40.2 g (1.1 mole) was subsequently
introduced, then the solution was allowed to react for 5 hours at 60 °C under a pressure of 490 KPa (5 kgf/cm2) while
stirring.

[0034] After cooling the reaction mixture to a room temperature, the solution was then extracted with 9-N hydrochloric
acid in a volume of 300 ml.

[0035] The hydrochloric acid solution obtained was then heated for 9 hours at a temperature of from 90 to 95°C.
After cooling it to a room temperature, the reaction mixture was added with 50% aqueous solution of sodium hydroxide
to adjust the pH of the solution to 13.5. The solution was then extracted with 100 ml chloroform and the aqueous layer
was further repeatedly extracted with chloroform. All chloroform layers were collected together to dry it with magnesium
sulfate and the solvent therein was removed by distillation, thereby affording 3-(aminomethyl)-6-chloropyridine in an
amount of 12.0 g (0.084 mol) in a crystalline form The yield was 84%.

Example 5
Manufacturing of 3-(aminomethyl)-6-chloropyridine starting from 3-(isopropoxycarbonylaminomethyl)pyridine 1-oxide:

[0036]

0 :
~ 0TS — _ I NH
CN\‘J/\Q © c1 N |
s

[0037] To 250 ml chloroform solution of 3- (isopropoxycarbonylaminomethyl) pyridine 1-oxide in an amount of 42.0
g (0.2 mol), was added trimethylamine in an amount of 29.6 g (0.5 mol), and the reaction mixture was then added
phosgene in an amount of 24.0 g (0.24 mol) at-5 °C while stirring and spending 1 hour. The reaction mixture was then
concentrated and dried under reduced pressure, then added with 35% hydrochloric acid in a volume of 160 ml and
heated for 8 hours at a temperature of from 90 to 95 °C. After cooling the reaction mixture to a room temperature, the
mixture was then added with 28% aqueous solution of sodium hydroxide in a volume of 220 ml to adiust the pH of the
solution to 13.5. The solution was then extracted with 150 ml chloroform and the aqueous layer was further repeatedly
extracted with chloroform. All chloroform layers were collected together to dry it with magnesium sulfate. By means of
HPLC analysis, 3-(aminomethyl)-6-chloropyridine in an amount of 21.3 g. (0.15 mol) was determined in the solution.
The yield was 75%.
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Example 6
Manufacturing of 3-(aminomethyl)-6-chloropyridine starting from 3-(isopropoxycarbony laminomethyl)pyridine 1-oxide:

[0038]

: 0
Yy o e
\g Et c1 N

[0039] To 250 ml chloroform solution of 3-(isopropoxycarbony laminomethyl) pyridine 1-oxide in an amount of 42.0
g (0.2 mol), was added trimethylamine in an amount of 29.6 g (0.5 mol), and the reaction mixture was then added
phosgene in an amount of 24.0 g (0.24 mol) at-5 °C while stirring and spending 1 hour. The reaction mixture was then
transferred into an autoclave whereto hydrogen chloride gas in an amount of 67.0 g (1.8 mol) was subsequently intro-
duced, and the solution was allowed to a reaction for 5 hours at 50°C under a pressure of 490 KPa (5 kgf/cm2) while
stirring. After cooling the reaction mixturen to a room temperature, the solution was then added with 35% hydrochloric
acid in a volume of 160 ml to extract and separate the solution. The hydrochloric acid solution obtained was then heated
for 3.5 hours at a temperature of from 90 to 95°C. After cooling it down to a room temperature. the reaction mixture
was added with 28% aqueous solution of sodium hydroxide in a volume of 220 ml to adjust the pH of the solution to
13:5. The solution was then extracted with 150 ml chloroform and the aqueous layer was further repeatedly extracted
with chloroform. All chloroform layers were collected together to dry it with magnesium sulfate and the solvent therein
was then removed by distillation, thereby affording 3-(aminomethyl)-6-chloropyridine in an amount of 25.7 g (0.18 mol)
in a crystalline form. The yield was 90%.

Example 7
Manufacturing of 3-(aminomethyl)-6-chloropyridine starting from 3-(aminomethyl) pyridine:

[0040]

[0041] To a suspension consisting of 3-pyridine methane amine in an amount of 21.6 g (0.2 mol), 80 ml aqueous
solution of sodium hydroxide in an amount of 8.8 g and chloroform in volume of 60 ml, was fed dropwise isopropoxy-
carbonyl chloride in an amount of 25.7 g (0.21 mol) at a temperature of from 5 to 10 °C while stirring and spending 30
minutes, and the reaction mixture was further stirred for 30 minutes. After separating the mixture, the organic layer
was concentrated under reduced pressure and was then dissolved in 20 ml water together with sodium tungstate in
an amount of 0.58 g and 35% hydrochloric acid in an amount of 1.0 g. To this solution, 34.5% hydrogen peroxide
solution in an amount of 27.6 g was fed dropwise at 100°C while spending 30 minutes.

[0042] After adjusting the pH of the solution to 5 and allowing the solution to proceed a reaction for 3.5 hours at 100
°C, the solution was then cooled down to a room temperature and added with hypo to an extent that an iodo-starch
reaction in the solution changes to the negative one.

[0043] The reaction mixture was then repeatedly extracted with chloroform in a volume of 100 ml, and all of the
chloroform solution collected together was subjected to an azeotropic dehydration. To 250 ml chloroform solution ob-
tained as described above, was added trimethylamine in an amount of 30.0 g (0.51 mol), and the resultant solution
was added phosgene in an amount of 24.0 g (0.24 mol) at-5 °C while stirring and spending 1 hour. The reaction mixture
was then transferred into an autoclave, whereto hydrogen chloride gas in an amount of 67.0 g was subsequently
introduced, and the solution was allowed to a reaction for 5 hours at 50 °C under a pressure of 490 KPa (5 kgf/cm2)
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while stirring. After cooling the solution to a room temperature, the solution was then extracted with 35% hydrochloric
acid in a volume of 160 ml. The aqueous solution of hydrochloric acid obtained was then heated for 3.5 hours at a
temperature of from 90 to 65 °C. After cooling the solution to a room temperature, the reaction mixture was then added
with 28% aqueous solution of sodium hydroxide to adjust the pH of the solution to 13.5.

[0044] The solution was then extracted with 150 ml chloroform, and the aqueous layer was further repeatedly ex-
tracted with chloroform. All chloroform layers were collected together to dry it with magnesium sulfate and the solvent
therein was removed by distillation, thereby affording 3-(aminomethyl)-6-chloropyridine in an amount of 24.8 g in a
crystalline form. The yield was 87%.

Referential Example 1
Manufacturing of 3-(pivaloylaminomethyl)pyridine 1-oxide

[0045]
Q

—~
@ NH: __ flg H/J\F_

[0046] To a suspension consisting of 3-pyridine methane amine in an amount of 54.1 g (0.5 mol), sodium hydroxide
in an amount of 30 g, water in a volume of 150 ml and chloroform in a volume of 500 ml, was fed dropwise pivaloyl
chloride in an amount of 72.8 g (0.6 mol) at a temperature of from 5 to 10 °C while stirring and spending 30 minutes,
and the reaction mixture was further stirred for 30 minutes. After separating the mixture, the organic layer was dried
with magnesium sulfate, and the solvent therein was removed by distillation, thereby affording 3-(pivaloylaminomethyl)
pyridine in an amount of 96.1 g (yield: 100%). The 3-(pivaloylaminomethyl) pyridine was then dissolved in water in a
volume of 150 ml together with sodium tungstate in an amount of 1.65 g, and the reaction mixture was further fed
dropwise with 34.5% aqueous solution of hydrogen peroxide in an amount of 70.0 g at 100°C while stirring, adding
35% hydrochloric acid to adjust the pH of the solution to 5, and spending 50 minutes. The solution was further allowed
to react for 4.5 hours and was added with hypo to an extent that an iodo-starch reaction in the solution changes to the
negative one. The reaction mixture was concentrated and added chloroform, and then the chloroform solution was
subjected to an azeotropic dehydration for completion of the solvent exchange. The chloroform solution was filtrated
and concentrated under reduced pressure, thereby affording 3-(pivaloylaminomethyl)pyridine 1-oxide in an amount of
102.7 g. The yield was 98.6%.

[0047] 'H-NMR(CDCls): 8 8.06(s. 1H), 8.05(s. 1H), 7.21(dd, J=3.6 and 3.6Hz, 2H), 6.79(brs. 1H), 4.39 (d, J=5.94
Hz, 2H), 1.24(s, 9H).

Referential Examples 2 through 12

[0048] According to the same procedure as described in the Referential Example 1. Referential Examples 2 through
12 were carried out and the results thereof were presented in Table 1 hereinbelow.
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Table 1
‘ Structural Formula ‘ o
! g3 ?
C‘T\l"{COR'
: N R? .
felergniial 0 i) P“iﬂ“““
Compound No. | R R? R? M3}§i9g

2 Ph H H 86 | 112~113 °C
3 p-MeOCeH:  H B 95 | 162~166 °C
4 p-MeCeHs H i 95 | 153~155 °C
5 p-C1CsH, H H 83 | 170~-171 °C
6 0-MeCoHy H i 86 | 158~160 °C
7 0-C1CsH, H H 95 | 149~151 °C
8 Ph Me H 94 | * 1)
9 OMe H H 63 | 117~118 °C
10 0iPr § H 9% | %2
11 n-hexyl H H 95 79~ 80 °C
12 heptadecyl H H 96 87~ 91 °C

*1) "H-MMR(CDCl5): 6 8.3 -8.2 (m 2H), 7.4 - 7.2 (m TH). 4.69 (brs.

2M). 2.98 (brs. 3. |
*2) '"H-MMR(CDCls): & 8.18 (s. 1M, & 11 (d. J=5.94, 1H), 7.36 - 7.22

(m, 2H). 6.92 (t,

J=5.94, 1H). 5.02 - 4.82 (m. 1H), 4.32 (d. J=5.94,

2W. 1.20 (d. J=5.94, 6H).

Industrial Applicability :

[0049] The manufacturing methods according to the present invention are excellent methods in an industrial scale
in which no side reactions, such as dechlorination and dimer production, which are unavoidable in the past methods
under the amination conditions, may occur by means of using a raw material having an amino group on the methyl

group bonding at the 3rd-position of a pyridine ring.

Claims

1. Methods for manufacturing 3-(aminomethyl)-6-chloropyridines represented by a general formula [II];

11
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wherein R2 represents hydrogen or a lower alkyl selected from methyl and ethyl and R3 represents hydrogen, a
lower alkyl selected from methyl and ethyl or an halogen atom, characterized in that the compound represented
by the general formula (1) is manufactured by allowing 3-(substituted-aminomethyl) pyridine 1-oxide represented
by a general formula (1);

R? Q _
ﬁl\ll R! (n
N© . Rr:

b

wherein R represents alkyl, aryl, aralkyl or alkoxy, R2 and R3 are as described above, to react with a base rep-
resented by a general formula [a];

s

R'R"R"'N [a]

wherein R’, R" and R™ may be the same or different one another and represent each independently a lower alkyl
selected from methyl and ethyl or an aromatic group, or R', R", R" and' N may form together a pyridine ring, N,N-
dimethyl-4-aminopyridine or a pyridine substituted with a lower alkyl selected from the methyl and ethyl groups in
the presence of an electrophilic reagent having at least one chlorine atom, and subsequently treating the reaction
product with hydrogen chloride and water.

2. The manufacturing method according to claim 1. wherein R3 is hydrogen.

3. The manufacturing method according to claims 1 and 2, wherein R2 is hydrogen.

4. The manufacturing method according to claims 1, 2 and 3, wherein the base represented by a general formula [a]
is trimethylamine, triethylamine. N, N-dimethylaniline or pyridine.

5. The manufacturing method according to claims 1 through 4, wherein the electrophilic reagent is any of phosgene,
thionyl chloride, sulfuryl chloride, phosphorus oxychloride, phosphorus pentachloride, sulfonyl chlorides and chlo-
roformates.

6. The manufacturing method according to claims 1 through 5, wherein the base represented by a general formula
[a] is trimethylamine and the electrophilic reagent is phosgene.

7. The manufacturing method according to claims 1 through 6, wherein the reaction with a base represented by a
general formula [a] is carried out in a nonaqueous solvent.

8. The manufacturing method according to claims 1 through 7, wherein the nonaqueous solventis methylene chloride,
chloroform, acetonitrile, THF. ethyl acetate, acetone or mixtures thereof.

9. The manufacturing method according to claims 1 through 8, wherein the treatment with hydrogen chloride is carried
out in an aqueous solvent.

10. The manufacturing method according to claims 1 through 8, wherein the treatment with hydrogen chloride is carried
out in a nonaqueous solvent and the following treatment is carried out in an aqueous solvent in the presence of
an acid.

Patentanspriiche

1. Verfahren zum Herstellen von 3-(Aminomethyl)-6-chlorpyridinen, dargestellt durch eine allgemeine Formel [II]

12



10

15

20

25

30

35

40

45

50

55

10.

EP 0 791 583 B1

R3
Sy o
ci N” Rt

wobei R2 Wasserstoff oder ein Niedrigalkyl, ausgewahlt aus Methyl und Ethyl, darstellt, und R3 Wasserstoff, ein
Niedrigalkyl, ausgewahlt aus Methyl und Ethyl, oder ein Halogenatom darstellt, dadurch gekennzeichnet, daR die
durch die allgemeine Formel (ll) dargestellte Verbindung hergestellt wird, indem 3-(substituiertem-Aminomethyl)
pyridin 1-oxid, dargestellt durch eine allgemeine Formel (1)

R? .?1.
ﬁ/‘l}r. Rl [I]
N™ . R,

wobei R Alkyl, Aryl, Aralkyl oder Alkoxy darstellt, R2 und R3. wie zuvor beschrieben sind, erlaubt wird, mit einer
Base, dargestellt durch eine allgemeine Formel [a]

R'R"R"™N [a]

wobei R', R" und R" gleich oder unterschiedlich voneinander sein kdnnen und jeweils unabhangig ein Niedrigalkyl,
ausgewahlt aus Methyl und Ethyl, oder eine aromatischen Gruppe darstellen, oder R', R", R" und N kénnen zu-
sammen einen Pyridinring, N,N-Dimethyl-4-aminopyridin oder ein Pyridin, substituiert mit einem Niedrigalkyl, aus-
gewahlt aus den Methyl- und Ethylgruppen bilden, in der Anwesenheit eines elektrophilen Reagenzes mit minde-
stens einem Chloratom zu reagieren und anschlieBend das Reaktionsprodukt mit Hydrogenchlorid und Wasser
behandelt.

Herstellungsverfahren nach Anspruch 1, wobei R3 Wasserstoff ist.
Herstellungsverfahren nach Anspriichen 1 und 2, wobei R2 Wasserstoff ist.

Herstellungsverfahren nach Anspriichen 1, 2 und 3, wobei die durch eine allgemeine Formel [a] dargestellte Base
Trimethylamin, Triethylamin, N,N-Dimethylanilin oder Pyridin ist.

Herstellungsverfahren nach Anspriichen 1 bis 4, wobei das elektrophile Reagenz irgendeines von Phosgen, Thio-
nylchlorid, Sulfurylchlorid, Phosphoroxychlorid, Phosphorpentachlorid, Sulfonylchloriden und Chlorformiaten ist.

Herstellungsverfahren nach Anspriichen 1 bis 5, wobei die durch eine allgemeine Formel [a] dargestellte Base
Trimethylamin ist, und das elektrophile Reagenz ist Phosgen.

Herstellungsverfahren nach Anspriichen 1 bis 6, wobei die Reaktion mit einer durch eine allgemeine Formel [a]
dargestellten Base in einem nicht walirigen Losungsmittel durchgefiihrt wird.

Herstellungsverfahren nach Anspriichen 1 bis 7, wobei das nicht walrige Losungsmittel Methylenchlorid, Chloro-
form, Acetonitril, THF, Ethylacetat, Aceton oder Mischungen davon ist.

Herstellungsverfahren nach Anspriichen 1 bis 8, wobei die Behandlung mit Hydrogenchlorid in einem walrigen
Lésungsmittel durchgeflhrt wird.

Herstellungsverfahren nach Anspriichen 1 bis 8, wobei die Behandlung mit Hydrogenchlorid in einem nicht

waRrigen Losungsmittel durchgefiihrt wird, und die folgende Behandlung wird in einem waRrigen Lésungsmittel
in der Anwesenheit einer Sdure durchgefihrt wird.
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Revendications

1.

Procédé de fabrication de 3- (aminométhyl) -6-chloropyridines représentées par une formule générale [II];

R;
]
/(N\j/\ ?{E{ [r1]
¢l

ou R2 représente de I'hydrogéne ou un alkyle inférieur choisi parmi méthyle et éthyle et R3 représente de
I'hydrogéne, un alkyle inférieur choisi parmi méthyle et éthyle ou un atome d'halogéne, caractérisé en ce que le
composé représenté par la formule générale (1) est fabriqué en permettant au composé oxyde de 3-(aminométhyl-
substitué) pyridine-1 représenté par la formule générale [l];

R? ,(l)L
' l ,-_P;I-, Rl [I]
N* . R:

b

ou R représente alkyle, aryle, aralkyle ou un alkoxy, R2 et R3 sont décrits ci-dessus, de réagir avec une
base représentée par la formule générale [a];

R'R"R"'N [a]

ou R', R" et R" ' peuvent étre identiques ou différents I'un de I'autre et représentent chacun indépendamment un
alkyle inférieur choisi parmi méthyle et éthyle ou un groupe aromatique, ou R', R", R"' et N peuvent former ensemble
un anneau pyridine, N,N-diméthyl-4-aminopyridine ou pyridine substitué par un alkyle inférieur choisi parmi les
groupes méthyle et éthyle en présence d'un réactif électrophile ayant au moins un atome de chlore, et traiter
ensuite le produit de la réaction avec de I'acide chlorhydrique et de I'eau.

Procédé de fabrication selon la revendication 1 ou R3 est de I'hydrogéne.
Procédé de fabrication selon les revendications 1 et 2 ot R2 est de I'hydrogéne.

Procédé de fabrication selon les revendications 1, 2 et 3 ou la base représentée par la formule générale [a] est la
triméthylamine, la triéthylamine la N,N-diméthylaniline ou pyridine.

Le procédé de fabrication selon les revendications 1 a 4, ou le réactif électrophile est I'un quelconque parmi le
phosgéne, le chlorure de thionyle, le chlorure de sulfuryle, I'oxychlorure de phosphore, le pentachlorure de phos-
phore, les chlorures de sulfonyle et les chloroformiates.

Le procédé de fabrication selon les revendications 1 a 5, ou la base représentée par la formule [a] est la triméthy-
lamine et le réactif électrophile est le phosgéne.

Le procédé de fabrication selon les revendications 1 a 6, ou la réaction avec une base représentée par la formule
générale [a] est mise en oeuvre dans un solvant non aqueux.

Le procédé de fabrication selon les revendications 1 a 7, ou le solvant non aqueux est le chlorure de méthyléne,
le chloroforme, I'acétonitrile, THF, I'acétate d'éthyle, I'acétone ou des mélanges de ceux-ci.
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10.

Le procédé de fabrication selon les revendications 1 a 8, ou le traitement avec I'acide chlorhydrique est mis en

oeuvre dans un solvant aqueux.

Le procédé de fabrication selon les revendications 1 a 8, ou le traitement avec l'acide chlorhydrique est mis en
oeuvre dans un solvant non aqueux et le traitement suivant est mis en oeuvre dans un solvant aqueux en présence

d'un acide.
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